This study evaluates the impact of achieving tertiary eligibility in upper-secondary education on tertiary education and earnings in Sweden. Using a regression discontinuity design, we estimate the impact of tertiary eligibility and show that it has a substantial impact on the probability of enrolling in tertiary education. For students who achieve tertiary eligibility, the probability of enrolling in tertiary education increases by around 15 and 7 percentage points for an academic and vocational track, respectively. This implies (before age 30) around 8 percent higher earnings (at the intensive margin) for men on an academic track, while for women on an academic track it increases the probability of having positive incomes (the extensive margin) by around 3 percent. Thus, we conclude that (academic) students at the margin of eligibility for enrolling in tertiary education receive a substantial tertiary education payoff.
Introduction
Tertiary education is a key determinant of future labour market outcomes. To be eligible for tertiary education in Sweden, students are required to achieve tertiary eligibility. In 1997-2010, this meant that students had to achieve pass grades in 90 percent of the course credits in upper-secondary education. Having such a clear cutoff, where passing or failing one marginal course determines tertiary eligibility, may have a decisive influence on the probability of enrolling in tertiary education.
1 However, the system provides a second chance where non-pass grades can be improved in adult education (Komvux). Yet, the transition to tertiary education is likely to be smoother for those reaching tertiary eligibility in upper-secondary education. Supplementing grades in adult education comes with time and financial costs, decreasing the probability of pursuing tertiary education.
Stenberg (2007) also shows that supplementing grades in adult education is not associated with higher earnings.
Thus, not reaching the tertiary eligibility requirement in upper-secondary education is likely to have a negative effect on educational attainment and future labour market outcomes. Our data show that individuals who fail to achieve tertiary eligibility have almost 70 percent lower probability of enrolling in tertiary education and around 18 percent lower earnings eight to ten years after finishing upper-secondary education compared with individuals who achieve tertiary eligibility. However, educational failure is not random and a substantial part of the observed difference is likely to be caused by both scholastic skills and non-cognitive traits. For a similar marginal group in the US and Canada, Heckman et al. (2010) report that the General Educational Development (GED) test -which gives high school dropouts high school equivalency credentials -has a minimal impact on labour market outcomes and post-secondary educational attainment.
2
They conclude that "The same traits that lead them to drop out of school also lead them to leave jobs early, to divorce more frequently, and to fail in the military".
Hence, estimating a causal tertiary eligibility effect is difficult because the effect is likely to be biased by unobserved individual characteristics. The question is whether the education and earnings differences reported above are partly caused by lower tertiary investment because of non-eligibility for tertiary education, or by other factors. This study uses the discontinuity in the Swedish tertiary eligibility requirement to estimate the probability of enrolling in tertiary education and earnings for students at the margin of tertiary education. Thus, we estimate the marginal effect of reaching the 90-percent threshold in a regression discontinuity design (RDD). The RDD requires that individuals have imprecise control over the assignment variable (Lee and Lemieux, 2010) , in this setting the share of passed courses. In the last term of their third year, students take around seven or eight courses and for each of these courses the grade is uncertain, particularly for marginal students. To precisely manipulate the threshold it requires that students knows in advance the number of courses they need to a pass and which courses they need to focus on. This seems unlikely. For teachers to manipulate the threshold they have to collude with other teachers to raise the student over the threshold. However, since tertiary eligibility is not raised as an important educational outcome and students are not explicitly encouraged to pass the cut-off, teacher manipulation around this particular threshold is, also, not likely.
2 Moreover, exit exams in the US and Germany do not seem to have a major impact on higher education and labour market outcomes (Backes-Gellner and Veen, 2008; Baker and Lang, 2013) .
As tertiary eligibility is primarily assumed to affect enrolment in tertiary education, 3 this study has much in common with recent studies using discontinuities in admission systems. These analyze the marginal impact of different amounts of tertiary education (Öckert, 2010; Zimmerman, 2014) , quality differences in tertiary education (Hoekstra, 2009 ), or different fields of tertiary education (Hastings et al., 2013; Kirkeboen et al., forthcoming). The fundamental difference is, however, that our study uses a discontinuity in the eligibility to apply for tertiary education, and not a discontinuity in the admissions per se.
Thus, a significant contribution of this study is that we examine the tertiary payoff of students at the margin of tertiary eligibility enrolling in tertiary education. The marginal group is from a relatively low socioeconomic background. Compared with the average individual enrolling in tertiary education, their father's income is almost 30 percent lower. Additionally, investments in tertiary education have increased substantially in Sweden and most other developed countries, and in an expanding tertiary education system it is particularly important to explore the tertiary payoff of the marginal student because the payoff may be low, possibly lower than the individual's cost of education. A large body of research has established that the payoff of tertiary education is substantial for the average tertiary student (see e.g. Card, 1999) . In contrast, few studies have investigated the tertiary payoff of marginal students enrolling in tertiary education.
A review of the research on the returns to tertiary education for students at different margins can be found in Öckert (2012) . He shows that there seem to be variations and that e.g., proximity to college (probably affecting the costs of education) is associated with differences in the returns.
This paper is organized as follows. Section 2 reviews the recent literature on marginal effects of education on earnings and Section 3 presents the data. Section 4 describes the RDD model and the grading system, and graphically analyzes the relationship between tertiary eligibility and tertiary education. Section 5 presents the results of the analysis and Section 6 presents some conclusions.
Literature review
To the best of our knowledge, a similar tertiary eligibility rule is not applied in other countries and the only Swedish study to examine tertiary eligibility is that by Hall (2012) .
It evaluates an educational reform in 1991 that increased the academic content and length of vocational upper-secondary education and gave vocational students tertiary eligibility.
Hall considers a pilot scheme that preceded the reform and demonstrates that it did not affect enrollment in tertiary education or earnings, but it increased the dropout rate from vocational education.
The discontinuity in the Swedish tertiary eligibility requirement provides random variation in tertiary enrollment, which discontinuities in admission systems also do. Using admissions data, Zimmerman (2014) studies the returns to college for marginal students attending Florida International University. In a discontinuity design (where the counterfactual is community college attendance), he compares students at the (grade point) threshold of admission, and finds that students just above the admission threshold receive 22 percent higher earnings 8-14 years after completing high school, with the gain being largest for males. Since admitted students invest in almost two more years of 6 education than non-admitted students, this corresponds to a return to schooling of 11 percent. In a similar design, Hoekstra (2009) studies the (test score) cut-off effect of being admitted to a US flagship state university and shows that for white men aged 28 to 33, attending a flagship university increases earnings by 20 percent. This is a large effect considering that the rejected individuals are likely to attend less selective universities 4 .
Hence, the estimate is the marginal effect of attending a high-quality university 5 and not the effect of enrolling in higher education. This is a shortcoming of using admission discontinuities: rejected individuals generally attend some other education and the final education level could end up being similar. This probably explains the small impact in the study by Öckert (2010) , which uses a discontinuity in the Swedish admissions system to tertiary education. With admissions data, he examines the threshold where almost equivalent applicants are randomly admitted to tertiary education. The admissions data are for 1982 and 14 years later (1996) the admitted applicants have 0.2 more years of schooling than the rejected applicants, but the earnings difference between the groups is insignificant.
Field of education is another qualitative aspect of education that determines the payoff of marginal students. Recent studies analyze discontinuous admissions rules that randomize individuals to different fields of education and show that field of education is of major importance. Kirkeboen et al. (2016) study the returns on different fields of education for Norway and find that the variation in payoff between different fields of study is as large as the payoff from enrolling in tertiary education. They also show that 4 Hoekstra lacks information about the counterfactual study choice if rejected at the flagship university. 5 Other studies investing the impact of college quality on labour market outcomes find that quality matters (see e.g. Black and Smith, 2006) and the variation in quality between colleges seem to increase in the US (Hoxby, 2009) . A Swedish study shows that attending an old university (of plausibly higher quality) is more rewarding than attending a new university (Lindahl and Regnér, 2005) .
individuals choose a field where they have a comparative advantage. In a similar study, Hastings et al. (2013) show that for Chile, payoffs vary largely by field of education, with degrees in health, social science and science/technology in particular being highly rewarded. They conclude that there seem to be frictions in the supply and/or demand for degrees with high payoffs.
Thus, field of education and school quality seem to have a large impact on the payoff of tertiary education and students at the margin of tertiary education, who are lower ranked in the competition for tertiary education places, may have to settle for a lowpaying field of education or a low-quality university. Marginal students may also have to settle for a field of education that is poorly matched with their abilities, which could affect their payoff.
On the other hand, in a study on a one-off lowering of the examination threshold in
France that enabled students to invest in more education than would otherwise have been possible, Maurin and McNally (2008) provide evidence of high returns to tertiary education for a particular marginal group. The student riots in 1968 sparked a strike that meant that normal examination procedures were abandoned at higher education institutions. For students at the margin of passing their examinations, the exogenous increase to a higher education level resulted in a return to schooling estimate of 14
percent. An additional year of schooling also increased the probability of reaching an upper-white-collar occupation by 10 percent.
Data and sample
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The data used in this study is a population sample of students receiving a final grade from individuals. However, it is only in the graphical analysis below (section 4) that the full sample is used; additional restrictions largely reduce the study sample in the econometric analysis.
The empirical strategy and tertiary eligibility in Sweden
Regression Discontinuity Design (RDD)
This section presents a RDD to estimate the tertiary eligibility effect on tertiary education and earnings. Formally, in our analysis the achieved course credits, C (the running variable), determines tertiary eligibility, T (the treatment variable). If C ≥ 0.9, tertiary eligibility (T = 1) is achieved. The standard RDD model is:
where ( ) are low-order polynomials of C included separately on either side of the threshold and X is a set of observable characteristics affecting the outcome and C. The RDD assumes that students have, conditional on X, imprecise control over C. If there is a discontinuity around the threshold of tertiary eligibility in the histogram of C or the baseline covariates, X, this indicates sorting, i.e., that students can precisely manipulate C. Before visually inspecting the discontinuity around the threshold, the covariates, and the histogram of the course credits, we present the Swedish grading system and discuss whether sorting around the threshold is likely.
The grading system and tertiary eligibility in Sweden
A full upper-secondary program 8 consists of 2,500 course credits. Courses give either:
50, 100, 150, 200, or 250 course credits (with some exceptions of even larger courses) and the programs contain a larger share of compulsory courses. The discrete nature of the running variable has some impact on the analysis (we return to this later).
The system contains four grade levels: no-pass, pass, pass with distinction, and pass with special distinction. Pass grades are not a requirement for getting a final grade -to achieve a final grade it is only necessary to complete three years of upper-secondary education.
To receive a diploma of eligibility for tertiary education, a student needs pass grades in 90 percent of the course credits, which corresponds to 2,250 course credits. 9 For male students just above the threshold of 2,250 course credits on an academic or vocational track, their compulsory grades place them in the 46th and 15th percentile of the male 8 Students can take a reduced program, but to achieve tertiary eligibility they must still reach 90 percent of a full program. 9 Before 1997, the eligibility for tertiary education requirement was lower: pupils needed to participate in two years of Swedish and English courses at upper-secondary level and more than 95 percent of pupils received tertiary eligibility before 1997. To be admitted to some tertiary programs the individual is still required to take certain courses during upper-secondary education.
compulsory grade distribution (who finish upper-secondary education), respectively. The corresponding numbers for female students are 42 and 13.
Generally, the seven or eight courses taken by students in the last term of their third year are each assessed by different teachers (who teach the different subjects). From the student's perspective, there is always some uncertainty about whether they will pass a course (particularly for marginal students), and having precise control over seven or eight courses is unlikely. The student have to know in advance which, and the number of, courses they need to focus on. Precise manipulation of the threshold is therefore unlikely.
Even if the students makes the extra effort to pass the threshold, he or she may still fail, or end up far above the threshold. Thus, having abilities (cognitive or non-cognitative)
that is potitively related to the probability of passing the threshold does not imply precise manipulation. These abilities are also continuously distributed and will affect the running variable continuously.
In addition, teachers may manipulate the grades of students with certain characteristics but, as long as teachers do not coordinate their behavior, their control is also imprecise. Moreover, becuase, tertiary eligibility does not seem to be raised as an important educational outcome during this period teacher collusion seems unlikely. We did not find a single document (either school action plans or official inquiries) focusing on the importance of tertiary eligibility and students do not seem to be encouraged to pass the cut-off.
10
10 We have talked to several students who graduated upper-secondary education during this period and they did not recollect that tertiary eligibility was raised as an important outcome. A large share of these students did not even seem to recollect how tertiary eligibility was calculated. Because tertiary eligibility is now (again) based on passing certain non-mandatory core courses, this has changed. We contacted a large number of school representatives and they pointed out the importance of passing core courses.
Next, we provide a visual inspection of the relationship between the course credits and tertiary education, and then assess whether the variation in tertiary enrolment around the threshold of tertiary eligibility is random. It is difficult to rule out sorting, but our evidence below indicates that the variation around the threshold is as-good-as random.
Visual inspection of the relationship between course credits and tertiary education
To motivate the empirical strategy, we show the impact of barely passing the cut-off point on the probability of enrolling in tertiary education up until 2013. The x-axis shows the sum of courses credits reached during upper-secondary education for students who finish upper-secondary education, 11 and the y-axis shows the share going to tertiary education.
The vertical lines show the sum of course credits providing tertiary eligibility (2,250=2,500×0.9) and the sum of course credits for having passing grades in all courses (2,500). In the RDD estimation, we exclude individuals close to the upper threshold (≤2,450), because modelling another jump (see Figures 1 and 2 ) complicates the RDD.
The selection around a full program is also very different from the selection around the tertiary eligibility threshold (discussed below).
12 Figure 1 shows the findings for men and women studying on an academic track.
The main finding is that reaching the tertiary eligibility threshold has a major impact on the probability of enrolling in tertiary education. For both men and women, the share enrolling in tertiary education is almost 15 percentage points higher for students passing the marginal course. Moreover, the share enrolling in tertiary education increases with the sum of course credits. Hence, since more passed courses increases the final gradeon which admission to higher education is based -the probability of enrolling in tertiary education is related to the sum of course credits. Figure 2 shows the same descriptive for students studying on a vocational track.
Figure 1 about here
First, the share enrolling in tertiary education is much lower for this group of students, 21
and 40 percent for men and women, respectively. Second, achieving tertiary eligibility has a smaller impact on the probability of enrolling in tertiary education: at the 2,250
threshold, the probability increases by around 8 percentage points for both genders.
Figure 2 about here
Inspection of the covariates
As mentioned earlier, the assumption in RDD is that the individual has imprecise control over the running variable, here the passed course credits. To examine if this condition is fulfilled, we analyze whether the distribution of baseline covariates is continuous at the threshold. Tables 1 and 2 show descriptive statistics for students with course credits barely under (2,150-2,200) and over (2,250-2,300) the tertiary eligibility threshold, and for students with less (or more) course credits than 2,150 (or 2,300). Students barely under the threshold differ from students barely over the threshold: their parents' education level and income are lower and their compulsory grades are higher.
Tables 1 and 2 about here
Figures A1 to A5 provide a visual illustration of the covariates, to see whether they are locally balanced on either side of the threshold. The figures model the relationship between the sum of course credits, C, and: compulsory grades, parental education, and income. The fitted intervals (here C and C 2 model the relationships separately for the bandwidths 1,850-2,250 and 2,250-2,450, respectively) indicate whether there are jumps at the 2,250 threshold. For women, a tendency of a jump around the threshold can be seen for compulsory grades. As shown in Table 3 , which reports estimates of the relationship between tertiary eligibility and the covariates for our preferred models (see section 6.2), the jumps for women's compulsory grades are significant in one of the models. We also conduct a F-test to see whether the covariates jointly affect the probability of reaching tertiary eligibility (results not reported). In this test, we include the full set of covariates (i.e., also region of origin variables). For female students on a vocational track, the test is significant at the 5% level, but only one covariate is significantly positive: having one native and one foreign-born parent. Hence, the overall conclusion is that the predetermined covariates are as good-as-random around the threshold of tertiary eligibility.
Table 3 about here
In Figure 3 we also investigate upper-secondary grades -an endogenous outcome likely to be affected by potential selection around the threshold, i.e., if the selection affects the probability of achieving tertiary eligibility, it is reasonable to assume that students who reach the tertiary eligibility threshold have higher grades in general. For example, if the individual is motivated or risk-averse and wants to avoid ending up below the threshold, an extra effort is likely to result in a higher grade (than just a pass) in at least one course.
Figure 3 about here
As Figure 3 shows, at the threshold of tertiary eligibility there is no jump in uppersecondary grades. 13 In contrast, at the threshold of having completed a full program, there is a clear jump in upper-secondary grades: at the 2,500 threshold the grades jump by 17 percent. Thus, as acknowledged above, we have to restrict the upper bandwidth to ≤2,450
course credits, since otherwise we have to model the upper jump (and the selection at the jump), an unnecessary complication in modeling.
Inspection of the histogram of the running variable
Finally, a visual inspection of the histogram of the running variable, C, is recommended (Lee and Lemieux, 2010) . Thus, for men and women, Figure 4 shows the histogram of the course credits. We cannot detect a jump in the distribution at the threshold, which indicates that students have imprecise control over the running variable, C. A formal test is also recommended. McCrary (2008) propose that frequencies be computed for bins around the threshold. In a second step the frequency counts are analysed with local linear regression. However, around the threshold of tertiary eligibility the number of bins is too few to perform this test. This is because our data are discrete (the bins cannot be smaller than the smallest course size of 50).
Figure 4 about here 5 Regression discontinuity results
Specifying the RDD model further
The validity of the RDD is conditional on adequate modelling of [ | ∑ ]. To avoid estimating a treatment effect caused by nonlinearities in C, a small interval (bandwidth) 13 According to Table 1 , the difference in upper-secondary grades between the groups barely over and under the threshold is around 0.7, which roughly corresponds to the achieved course credit difference: the difference in course credits is about 100, and 100 course credits increases the final grade by 0.4 to 0.8 (depending on the grade achieved).
13
That is, besides passing the marginal course, students above the threshold do not seem to achieve higher grades than students below the threshold.
around the cut-off point is recommended (Hahn, Todd, and van der Klaauw, 2001; Lee and Lemieux, 2010) . The non-parametric approach used in this study -with different polynomials on both sides of the discontinuity -is often called local linear regression.
We use two different bandwidths: 2,050-2,400 (0.82-0.96% passed courses), and 1,850-2400 (0.74-0.96%) passed courses. The first bandwidth is symmetrical, with the same number of course credits, 200, on both sides of the cut-off. As discussed above, we want to avoid modeling the upper threshold (completing a full program) and therefore we increase only the lower bandwidth to 400 course credits. 14 We also estimate the tertiary eligibility effect when including C linearly and when including C quadratically. 15 Use of clustered standard errors is recommended (Lee and Card, 2008) and we therefore cluster the standard errors on the smallest bin size: 50 course credits.
RDD results for tertiary eligibility
The unconditional impact (without covariates included) of tertiary eligibility on tertiary education is shown in Table 4 , columns (1)- (4) and (5)- (8), for men and women, respectively. The four different models correspond to the different specifications described above. The upper panel of Table 4 shows the results for students on an academic track and the lower panel shows the results for students on a vocational track. For students on an academic track, tertiary eligibility increases the probability of investing in tertiary education by around 10 to 15 percentage points for men, and 12 to 18 percentage points for women (i.e., increasing the probability of enrolling in tertiary education by at least 30 percent). For students on a vocational track, tertiary eligibility increases the probability of investing in tertiary education by around 7 percentage points for men and around 4 to 14 Because our data are discrete, formal analysis of the optimal bandwidth is of little value; decreasing the lower bound further has no impact on the results. 15 Higher-order polynomials do not increase the fit of the model. 10 percentage points for women (i.e., increasing the probability of enrolling in tertiary education by around 100 and 60 percent for men and women on a vocational track, respectively).
Table 4 about here
Although the different models give somewhat different estimates, a clearly superior (or inferior) model is difficult to detect. However, Figures 1-2 suggest that a linear model is sufficient for the smaller bandwidth, but a linear and quadratic model is preferred for the wider bandwidth (particularly for women). These are our preferred models. We also tried weighting with the inverse of the (course credit) distance from the threshold, and
found that it has no significant impact on the results.
Next we add a battery of background covariates (region of origin for first-generation immigrants, parents' country of origin for second-generation immigrants, and parental education and income), and compulsory grades to the models. As Table 5 shows, the tertiary eligibility effects on tertiary education decrease some with covariates included, but the overall conclusion is that they have no major impact on the results. 16 To sum up, tertiary eligibility has a significant impact on investment in tertiary education. 
RDD results for other educational outcomes
Next we examine the impact on other educational (related) outcomes: (i) years between upper-secondary education and tertiary education (for those who go to tertiary education),
(ii) years of schooling, and iii) the probability of taking 15 years of schooling or more.
Taking 15 years of schooling implies that the student reaches the number of tertiary 16 School fixed effects have also beenare also included, but these have no impact on the estimates.
course credits required for a Bachelor's degree 17 . Table 6 shows the results for the model with the broader bandwidth and the second-order polynomials (and covariates included), but note that the results are similar for the other models. In the upper panel, we find that individuals with tertiary eligibility enroll in tertiary education around one year earlier than those who fail to achieve tertiary eligibility in upper-secondary education. The effect is almost the same for men and women, but somewhat larger for a vocational track. The middle panel shows that the group reaching tertiary eligibility have about 0.2-0.3 and 0.1 years of schooling more than the group without tertiary eligibility for an academic and a vocational track, respectively. Calculating the impact on years of schooling for those who actually pursue higher education (i.e., taking the ratio between these estimates and the estimates in Table 5 ) shows that it corresponds to about 1.5 years of schooling for men on an academic track and for men and women on a vocational track. For women on an academic track, it corresponds to about 2 years of schooling.
In the lower panel we find the tertiary eligibility effect of taking 15 years of schooling or more. These effects are considerably smaller than the tertiary eligibility effects on tertiary education enrolment (see Table 5 ). This is an expected finding, since a relatively large share of students at the margin of tertiary eligibility decide to end their tertiary studies at an early stage: for those with 2150-2300 and ≥2301 course credits, 55
and 30 percent take less than 15 years of schooling, respectively.
Table 6 about here
Next we examine the tertiary eligibility effect on tertiary attendance longitudinally,
i.e., we estimate the model (same model as above) for each year after finishing uppersecondary education. The plot begins with zero years, which indicate the autumn after finishing upper-secondary education in June. For students on an academic track, Figure   5 shows that the tertiary eligibility effect decreases with years since finishing uppersecondary education, but after seven years the effect for women increases again. This is around the time when the recent financial crisis increased unemployment in Sweden, potentially leading to increased investment in tertiary education. Another explanation could be a change in the admissions system in 2010. 18 For students in vocational streams, the tertiary eligibility effect first increases up to around four to five years after finishing upper-secondary education, and then decreases.
Figure 5 about here
We also examine whether eligible students choose better universities. Thus, we estimate the tertiary eligibility effect on attending a high-quality university (for individuals who pursue tertiary education). Quality is measured as either: the probability of attending an old university (where the earnings premium seems to be higher (Lindahl and Regnér, 2005) ), or the students' mean upper-secondary grades at the universities. For men on an academic track, as Table 7 shows, there is a negative impact on the probability of attending a high-quality university. For women on a vocational track there is a positive impact on the probability of attending an old university. A possible explanation for these results is differences in the selection into tertiary education within the groups. That is, since the non-eligible individuals, de facto, have to supplement their grades in adult education, those who actually pursue tertiary education are likely to be more selective than eligible individuals who pursue tertiary education, i.e., since the cost of investing in 18 From 2010, individuals who supplemented (in adult education) grades in already passed courses were placed in a separate ranking group (called the "supplement group") with relatively few study places, but those who passed courses were placed in the main ranking group (called the "direct group") with a relative increase in study places. So for our individuals (who have incentives to mainly supplement failed courses), the new admission system probably increases the chance of getting accepted for tertiary education.
education is higher for the non-eligible individuals, it may affect the selection. However, it is uncertain why only men are negatively affected, and why there is a positive impact for women on a vocational track.
Table 7 about here
We also analyze the probability of attending different fields of education. For academic students we find that tertiary eligibility has a negative impact on the probability of attending a field of education with higher mean upper-secondary grades among its students. The impact remains when including the university quality indicators in the model. As for university quality, the cost of education is also likely to affect the field of education. For the probability of choosing certain fields of education, we find no general pattern in the results (not reported). On the other hand, in comparison with students who finish a full program, students around the margin of tertiary eligibility are much more likely to enter low-paying fields of education (humanities, teaching, nursing) and less likely to enter a high-paying field (technology, science).
RDD results for earnings
Finally, we estimate the tertiary eligibility effect on earnings, where the earnings measure is the individual's annual sum of gross wage earnings (in SEK). However, for our young cohorts, it is problematic to analyze the (long-term) payoff of tertiary education. First, they enroll in tertiary education at a late age: for individuals around the margin of tertiary eligibility, the mean period between upper-secondary education and tertiary education is about three years (in the total sample, the mean period is two years). A delayed tertiary school start implies that almost 10 percent of the individuals are still in school in 2013.
Second, investment in tertiary education implies a late labour market entry and less labour market experience. As Figure 6 19 shows, the non-eligible group consistently accumulates more labour market experience than the eligible group.
Figure 6 about here
Thus, when estimating the tertiary eligibility effect in a reduced effect model, the long-term effect on earnings is probably underestimated. We try to handle this by controlling for labour market experience (up until 2012, to avoid endogeneity between the earnings outcome and experience), but at the expense of losing the causal interpretation. We analyze the extensive margin (probability of having earnings>0) and the intensive margin (earnings, if earnings>0). As suggested in section 6.1, two different models are preferred: i) the smaller bandwidth (2050-2400) with a linear course credit control, and ii) the wider bandwidth (1850-2400) with a linear and a quadratic course credit control. Tables 8 and 9 show the earning results for an academic and vocational track, respectively. Columns (1)-(2) are for men and columns (3)-(4) are for women. For the extensive margin, we find a positive tertiary eligibility effect, around 2-3%, for women (although insignificant in the second model for a vocational track). Figure A7 graphically presents the extensive threshold effect for women. For women on an academic track, the figure supports the results, but for women on a vocational track the jump is less clear.
Note, the coefficient intervals in the figure are based on the mean values for each bin, and are therefore broader than the corresponding RDD coefficient intervals.
19 Figure 6 shows descriptive differences for individuals close to the threshold of tertiary eligibility (here 2,100-2,350 course credits). Since we have yearly labour market data, we can construct true labour market experience and not settle for potential labour market experience (age-years of schooling -7). If an individual is employed (in November) and receives ≥4 months of median salary for individuals below 30 years of age (a total salary of SEK 100,000), we assume that the individual has one year of experience; 2 to 4 months of median salary gives 0.5 years of experience, 1 to 2 months of median salary gives 0.25 years of experience, and less than 1 month of salary gives 0.1 years of experience.
Tables 8 and 9 about here
For men, tertiary eligibility has no impact on the extensive margin. The negative impact in one of the models for men on a vocational track is not supported by the graphical results (see Figure A6 ).
For the intensive margin, without experience controlled for, the tertiary eligibility effect is around 6% and 2-3% for men on an academic and vocational track, respectively.
When including experience in the model the effect increases to 8-9% for men on an academic track and around 3% for men on a vocational track. More importantly, the effect becomes significant in all models for men. The graphical results shown in Figure A7 support the finding for men on an academic track, while for men on a vocational track the jump is less clear.
For women on an academic track the tertiary eligibility effect on the intensive model is insignificant in all models, while for women on a vocational track the effect is largely negative. However, the negative effect does not show up graphically in Figure   A8 , and is probably caused by misspecification.
To conclude, for students on an academic track, tertiary eligibility has a significant impact on labour market outcomes, but for students on a vocational track the impact is more uncertain. However, identifying a reduced form effect from a relatively small impact on tertiary education for vocational students can be expected to be difficult. Hence, in this study we estimate reduced form models where the impact of tertiary eligibility on earnings is not necessarily channeled through higher education. An alternative is to estimate an IV model where tertiary eligibility functions as the instrument. However, since tertiary eligibility may have some signaling value on the labour market -and therefore a direct impact on earnings -we prefer the reduced form model.
Conclusion
It is generally known that there is a substantial penalty of dropping out from uppersecondary education (see e.g., Oreopoulos (2007) , who uses compulsory schooling laws to evaluate high school drop-out). The present study shows that not reaching an arbitrary tertiary eligibility requirement in upper-secondary education is also crucial. From a theoretical perspective, the non-passing of a marginal course -which can be supplemented later -should have a small impact on the educational investment decision, but the findings in this study show that it has long-term consequences.
The first main finding of this study is that having a tertiary eligibility threshold in upper-secondary education has a substantial impact on tertiary education. For students on an academic track, exceeding the tertiary eligibility threshold increases the probability of enrolling in tertiary education by around 15 percentage points. For marginal students on a vocational track, who are farther down in the scholastic skill distribution, achieving tertiary eligibility increases the probability of enrolling in tertiary education by around 7 percentage points. As second finding, from estimating the payoff of tertiary eligibility, is that it increases earnings (the intensive margin) by around 8% for men on an academic track. For women on an academic track, it increases the probability of having positive earnings (the extensive margin) by about 3%. For students on a vocational track, the labour market impact is uncertain. However, with earnings measured before age 30, the long-term payoff of tertiary eligibility is likely to be understated, while for vocational students a positive impact may show up in the long run.
Thus, the Swedish tertiary eligibility requirement prevents a large group of individuals from investing in tertiary education, and for these marginal students on an academic track a significant labour market impact of tertiary education is found (even though our margin seems to be differentiated into low-quality universities and low-paying fields of education). Because 23 percent of students on an academic track in uppersecondary school do not pursue tertiary education, further expansion of tertiary education in Sweden is suggested. Samples include students finishing upper-secondary education. The course credit polynomials are included separately above and under the tertiary eligibility threshold. All models include: dummies for year when finishing upper-secondary education, mother's and father's education level and logarithmic income, world region of origin and parents' world region of origin (for second-generation immigrants), and compulsory grades. ***Significant at 1% level. **Significant at 5% level. *Significant at 10% level. Clustered (on bin size) standard error in parenthesis. The course credit polynomials (linear and quadratic) are included separately above and under the tertiary eligibility threshold. All models include: dummies for year when finishing upper-secondary education, mother's and father's education level and logarithmic income, world region of origin and parents' world region of origin (for second-generation immigrants), and compulsory grades. ***Significant at 1% level. **Significant at 5% level. *Significant at 10% level. Clustered (on bin size) standard error in parenthesis. The course credits polynomials (linear and quadratic) are included separately above and under the tertiary eligibility threshold. All models include: dummies for year when finishing upper-secondary education, mother's and father's education level and logarithmic income, world region of origin and parents' world region of origin (for second-generation immigrants), and compulsory grades. ***Significant at 1% level. **Significant at 5% level. *Significant at 10% level. Clustered (on bin size) standard error in parenthesis. The course credit polynomials are included separately above and under the tertiary eligibility threshold. All models include: dummies for year when finishing upper-secondary education, mother's and father's education level and logarithmic income, world region of origin and parents' world region of origin (for second-generation immigrants), and compulsory grades. ***Significant at 1% level. **Significant at 5% level. *Significant at 10% level. Clustered (on bin size) standard error in parenthesis. The course credit polynomials are included separately above and under the tertiary eligibility threshold. All models include: dummies for year when finishing upper-secondary education, mother's and father's education level and logarithmic income, world region of origin and parents' world region of origin (for second-generation immigrants), and compulsory grades. ***Significant at 1% level. **Significant at 5% level. *Significant at 10% level. Clustered (on bin size) standard error in parenthesis. 
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